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Summary 
The finite element concept is sufficiently general to be applied to a wide range of field problems. The 
region is divided into a net work of triangular elements. Generally the smaller the elements the more accu. 
rate the solution. The number of elements that may be used is limited by computer storage or size of array 
used as overall stiffness matrix. Indeed， the well-known advantages of King-sized Matrix in the extra-Iarge 
computer enabled the structural applications 
Because of strictly restriction on the size of array in micro computer， itseems to be impossible in 
treating such a King-sized Matrix problems. This paper presents a new programming techniques in micro 
computer for the Gauss' elimination method without the aid of array 
The program shows how to provide Random Files composed of overall stiffness matrix elements in. 
stead of using array (3) of them. As a brief example， analytical results are compared with the stress dis. 






















































































































号の最大値を Pとする・と，バンド幅は (p+l) X2で
求められる また，そのルーチンはリストー1のライン
ナンバー3440から3580で示される.そこで NEは全要














































































































解析の部分は DATCAL1 B， DATCAL 2 B， DATCAL 
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1000 REM $FILE 13，20 リストー 1
1010 '*本* D A T A計算プログラム 1 DATCAL1B. BAS 率$
1020 '**掌掌本本率***本奪志摩本奪事専**本志奪事寧**掌$率**本志奪本***奪事本$
1030 CLEAR "，&HI000:SCREEN 3，O，O，I:W1DTH 80，25 
1080 DEFDBL A，B，D，S，X，Y，T，F:OPT10N BASE 1 
1090 D1M AEK(6，6)，D(3，3)，B(3，6)，DB(3，6) 
1095 D1M LL(6)，IXY(I，2) 
1120 OPEN "C:CONTROL" FOR 1NPUT AS #l 
1130 OPEN "C: XYP01NT" AS #2 
1140 OPEN "C: ZA1TOKU" AS 番3
1150 OPEN "C:1JKSETT" AS #4 
1160 OPEN "C:KYOUKAI" AS 15 
1170 OPEN "C:KAJYUU" AS.6 
1180 OPEN "C:TKMAT1" AS #7 
1190 OPEN "C:TKMAT2" AS #8 
1200 OPEN "C:TFMAT" AS #9 
1220 PIELD書2，20AS A2S 
1230 F1ELD #3，14 AS A3$ 
1240 F1ELD #4，16 AS A4S 
1250 F1ELD #5，12 AS A5$ 
1260 FIELD #6，20 AS A6$ 
1270 FIELD #7， 8 AS A7$ 
1280 F1ELD #8，自 ASA8・
1290 F1ELD #9， 8 AS A9S 
1330 1NPUT 書l，DF$，NP，NM，NE，NB，NF
1340 CLOSE #l 
1360 N=2奪NP
1370 GOSUB *MBAND 
1400 GOSUB 本MATTK
1420 CLS 3: LOCATB 19，7 
1425 PR1NT"剛性マトリヲス作成中です!. 
1460 FOR L=1 TO NE:LOCATE 25，9 
1461 PRINT " 
1462 LOCATE 25，9 
1465 PRINT "残り ";NE-L;"です"








1590 GET #2，J 
1600 XJ=CVD(M1D$(A2$，5，8)) 
1610 YJ=CVD(M1D$(A2$，13，8)) 
1620 GET #2，K 
1630 XK=CVD(M1DS(A2事， 5，8)) 
1640 YK=CVD(M1DS(A2$，13，8)) 





1710 S =(XJ-X1)怠(YK-YI) 
1720 S =S-(XK-X1)'(YJ-Y1) 
1730 AREA =ABS(S)/2 
1740 VOLUME =HM事AREA












1900 NEXT JB 








2020 D(I，I)=D1 D(I，2)=D2 D(I，3)=0 
2030 D(2，1)=D2 D(2，2)=Dl D(2，3)=0 
2040 D(3，1)=0 D(3，2)=0 D(3，3)=D3 
2080 FOR 1E=1 TO 3 
2090 FOR JE=1 TO 6 
2100 W=O 
2110 FOR KE=1 TO 3 
93 
2120 W=W+D(1E，KE)*B(KB，JE) 
2130 NEXT KE 
2140 DB(1E，JE)=W 
2150 NEXT JE 
2160 NEXT IE 
2170 FOR IE=1 TO 6 
2180 FOR JE=1 TO 1E 
2190 W=O 
2200 FOR KE=1 TO 3 
2210 W=W+B(KE，IE)*DB(KE，JE) 
2220 NBXT KE 
2230 AEK(1E，JE)=W事VOLUME
2240 AEK(JE，IE)=ABK(IE，JE) 
2250 NEXT JE 
2260 NEXT 1E 
2310 LL(I)=1φ1-1 LL(2)=I+1 
2320 LL(3)=J+J-l LL(4)=J+J 
2330 LL(5)=K+K-l LL(6)=K+K 
2350 FOR 1E=1 TO 6 
2360 1T=LL(1E) 
2370 FOR JH=1 TO 6 
2380 JT=LL(JE) 
2390 IF JT<1T OR JT>=1T+MB THBN 2510 
2400 KKB=(JT-1T)+1 
2410 KK=(1T-l)*MB+KKB 
2420 1F 1T=<N司{目B・2) THEN 2480 
2430 PP=O 
2440 FOR EX=1T-(N-(MB-2)) TO 1 STEP -1 
2450 PP=PP+EX 




2500 GOSUB *WTTKl 
2510 . NEXT JB 
2520 NEXT 1E 
2560 NEXT L 
2600 FOR L2=1 TO N 
2610 TFR=O 
2620 Z$=MKDS(TFR) 
2630 LSET A9$=ZS 
2640 PUT #9，L2 
2650 NEXT L2 
2660 FOR L2=1 TO NF 
2670 GET #6，L2 




2720 LSET A9$=ZS 
2730 PUT #9，1*2-1 
2740 Z$=MKD$(FY) 
2750 LSET A9S=Z$ 
2760 PUT #9，1*2 
2770 NBXT L2 
2790 FOR L=1 TO NB 




2840 FOR LB=1 TO 2 
2850 1F 1XY(I，LB)=O THEN 3240 
2860 K=2掌IB-2+LB
2870 FOR 1=1 TO N 
2880 1F K<1 OR K>=1+MB THBN 2990 
2890 KKB=(K-1)+1 
2900 KK=(1-l)傘MB+KKB
2910 1F 1=<(N-IMB-2)) THEN 2970 
2920 PP=O 
2930 FOR BX=1-(N・(MB-2)) TO 1 STBP -1 
2940 PP=PP+EX 
2950 NEXT EX 
2960 KK=KK-PP 
2970. TKR=O 
2980 GOSUB ，WTTKl 
2990 IF 1<K OR I>=K+MB THEN 3100 
3000 KKB=(I・K)+1
3010 KK=(K-l)事MB+KKB
3020 IF K=<(N-(MB-2)) THEN 3080 
3030 PP=O 
3040 FOR EX=K-(N-(MB-2)) TO 1 STBP -1 
3050 PP=PP+EX 
3060 NEXT BX 
3070 KK=KK-PP 
3080 TKR=O 
3090 GOSUB *WTTKl 
93 
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3100 NEXT 1 
3110 KK=(K-l)*MB+l 
3120 IF K=<(N-(MB帽 2)) THEN 3180 
3130 PP=O 
3140 FOR EX=K-(N-(阿B-2)) TO 1 STEP -1 
3150 PP=PP+EX 






3220 LSET A9$=ZS 
3230 PUT t9，K 
3240 NEXT LB 
3250 NEXT L 
3290 OPEN "C:CONTROL" FOR OUTPUT AS #1 
3300 WRITE #l，DF$，NP，NM，NE，NB，NF，MB，N，Nl 
3310 CLOSE #1 
3350 CLOSE 
3400 _ RUN "DA!・CAL2B"
3440 志向BAND
3445 CLS 3 
344 6 LOCATE 19，7 PR1NT "パンド舗の計算中です"
3450 M1J=0:ND=6 





3510 IF I>J THEN SWAP I，J 
3520 lF J>K THEN SWAP J，K 
3530 1F I>J THEN SWAP I，J 
3540 KI=K-1 
3550 IF KI>MIJ THEN MIJ=K1 




3625 CLS 3 
3626 LOCATE 19，7 
3627 PR1NT'ただ今剛性マトリヲス初期化中です "
3630 EX=O 
3640 FOR PP=MB-l TO 1 STEP -1 
3650 EX=EX+PP 
3660 NEXT PP 
3670 IF N*問B-EX>65535! THBN 3750 
3680 FOR Wl=1 TO N傘MB-BX
3690 TKB=O 
3700 Z$=MKD$(TKB) 
3710 LSET A7S=ZS 
3720 PUT #7，Wl 
3730 NEXT W1 Nl=65535!/MB GOTO 3920 
3750 FOR 1=1 TO N 
3760 IF 1本MB-EX>65535! THEN 3780 
3770 NEXT 1 
3780 Nl=I-1 
3790 FOR Wl=1 TO Nl・MB
3800 TKB=O 
3810 Z$=MKD$(TKB) 
3820 LSET A7$=ZS 
3830 PUT #7，Wl 
3840 NEXT W1 
3860 FOR W2=1 TO (N-Nl)*MB-EX 
3870 TKB=O 
3880 ZS=MKD$(TKB) 
3890 LSET A8S=ZS 
3900 PUT '8，W2 
3910 NEXT 1'2 
3920 RETURN 
3960 事RDTKl
3970 1F KK>Nl窓MBTHEN 4010 
3980 GET #7，KK 
3990 TKB=CVD(MID$(A7S，I，8)) 





4080 1F KK>Nl*MB THEN 4110 
4090 Z$=MKDS(TKR) ・LSETA7S=ZS 
4100 PUT #7，KK GOTO 4130 
4110 Z$=MKDS(TKR) LSBT A8S=ZS 
4120 PUT #8，KK-Nl*MB 
4130 RETURN 
1000 REM SF1LE 13，20 リストー 2
1010 '**傘.b A T A計算プログラム 2 DATCλ(;28. BAS * 
1020 '事*本本***率率**本****本率****事本本車窓**本志毒事奪率事事***・・・・
1030 CLEAR "，&HI000:SCREEN 3，O，O，I:WIDTH 80，25 
1080 DEFDBL X，Y，T，U，V:OPT10N BASE 1 
1110 OPEN "C:CONTROL" FOR 1NPUT AS f1 
1120 OPEN "C:TKMAT1" AS 参7
1130 OPEN "C:TKMAT2" AS #8 
1140 OPEN "C: TF門AT" AS #9 
1150 OPEN "C:UVDATA" AS 110 
1170 FIELD者7 ， 8 AS A7S 
1180 F1ELD .8 ， 8 AS A8$ 
1190 F1ELD 書9 ， 8 AS A9S 
1200 FIELD #10，16 AS AAS 
1240 INPUT #l，DFS，NP，NM，NE，NB，NF，MB，N，Nl 
1250 CLOSE 11 
1290 LOCATE 19，7 
1295 PRINT "連立方程式の解桁中です!. 
1310 FOR 1=1 TO N-l:LOCATE 25，9 
1312 PR1NT " 
1315 LOCATE 25，9 PRINT"残り ";N・1-1;"です"
1320 1F 1+MB>N+l THEN N2=N2-1 ELSE N2=門B
1330 KK=(1-1)*MB+l 
1340 lF I>N-(MB-2) THEN 1360 
1350 GOTO 1410 
1360 EX=O 
1370 FOR K=1-(N・(MB-2)) TO 1 STEP -1 
1380 EX=EX+K 
1390 NEXT K 
1400 KK=KK-EX 
1410 Il=KK 
1420 GOSUB *RDTK2 
1430 TK1=I/TKB 
1440 TKR=TKl 
1450 GOSUB *WTTK2 
1460 FOR J=1 TO N2-1 
1470 Jl=1l+J KK=Jl 
1480 GOSUB 傘RDTK2
1490 W=TKl志TKB
1500 IF w=o THEN 1730 
1510 KK1=(1+J-l)*MB+l 
1520 1F 1+J>N-(門B-2) THEN 1540 
1530 GOTO 1590 
1540 E:¥=O 
1550 FOR K=1+J-(N-(MB-2)) TO 1 STEP -1 
1560 EX=EX+K 
1570 NEXT K 
~580 KK1=KKI-EX 
1590 J2=KKl・J
1600 FOR L=J TO N2-1 
1610 L1=J2+L KK=Ll 
1620 GOSUB *RDTK2 
1630 TK4=TKB 
1640 KK=1l+L GOSUB 奪RDTK2
1650 TK5=TKB 
1660 TKR=TK4-W率TK5
1670 KK=Ll :GOSUB 事WTTK2
1680 NEXT L 
1690 KK=Jl GOSUB *RDTK2 
1700 TK6=TKB 
1710 TKR=W 
1720 GOSUB *WTTK2 
1730 NEXT J 
1740 NBXT 1 
1780 FOR 1=1 TO N-l 
1790 KK=(1-l)*MB+l 
1800 1F 1>N-(MB-2) THEN 1820 
1810 GOTO 1870 
1820 BX=O 
1830 FOR K=1ー(N-(MB-2)) TO 1 STEP -1 
1840 EX=EX+K 
1850 NEXT K 
1860 KK=KK-EX 
1870 Il=KK 
1880 1F 1+MB>N+l THEN N2=N2-1 BLSE N2=MB 
1890 FOR J=1 TO N2-1 
1900 L2=I+J 
1910 GET #9，L2 
1920 TF1=CVD(MIDS(A9S，I，8)) 
1930 KK=1l+J ・GOSUB *RDTK2 
1940 TK1=TKB 








2010 NEXT J 




2060 LSET A9$=Z$ 
2070 PUT #9，1 
2080 NEXT 1 
2090 KK=(N-1)掌MB+1
2100 EX=O 
2110 FOR K=N-(N-(MB-2)) TO 1 STEP -1 
2120 EX=EX+K 









2220 LSET A9$=Z$ 
2230 PUT 19，N 
2240 FOR L=N-1 TO 1 STEP -1 
2250 KK=(L-1)*MB+1 
2260 IF L>N-(MB-2) THEN 2280 
2270 GOTO 2330 
2280 EX=O 
2290 FOR K=L-(N-(MB-2)) TO 1 STEP -1 
2300 EX=EX+K 
2310 NEXT K 
2320 KK=KK-EX 
2330 I1=KK 
2340 FOR J=1 TO MB-1 
2350 IF J+L<N+1 THEN 2360 ELSE 2460 
2360 GET #9，L 
2370 TF3=CVD(MID$(A9$，1，8)) 
2380 GET 19，L+J 
2390 TF4=CVD(MID事(A9$，1，8)) 




2440 LSET A9$=Z$ 
2450 PUT 19，L 
2460 NEXT J 
2470 NEXT L 
2510 K=1 
2520 FOR L=1 TO N-1 STEP 2 
2530 GET緑9，L
2540 U1=CVD(MIDS(A9$，1，8)) 




2600 LSET AA$=Z$ 
2610 PUT #10，K 
2620 K=K+1 
2630 NEXT L 
26干oCLOSE 
2680 CHILD "DEL C:TKMAT1" 
2690 CHILD "DEL C:TKMAT2" 
2700 CHILD "DEL C:TFMAT" 
2730 RUN "DATCAL3B" 
2770 *RDTK2 
2780 IF KK>N1*MB THEN 2820 
2790 GET 17，KK 
2800 TKB=CVD(MID$(A7$，1，8)) 
2810 GOTO 2840 、




2890 IF KK>N1*MB THEN 2920 
2900 Z$=MKD$(TKR) LSET A7$=Z$ 
2910 PUT #7，KK GOTO 2940 
2920 Z$=MKD$(TKR) LSET A8$=Z$ 
2930 PUT #8，KK-N1*MB 
2940 RETURN 
1000 REM $FILE 13，_20 リストー 3
1010 '本** DATA計算プログラム 3 DATCAL3B. BAS 奪事
1020 '**事*率奪率******本*本草掌本*本本$本奪本掌率$本$率奪事率率**掌本*掌*
1030 CLEAR 
1035 CLEAR .， &H1000: SCREEN 3，0，0，1 :WIDTH 80，25 
1080 DEFDBL E，B，D，S，X，Y，T，F，U，V:OPTION BASE 1 
1090 DIM D(3，3) ，B(3，6) ，LL(6) ，EU(6) ，BU(3) ，DBU(3) 
1120 OPEN "C:CONTROL" FOR INPUT AS 得1
1130 OPEN "C:XYPOINT" AS 12 
1140 OPEN "C:ZAITOKU" AS #3 
1150 OPEN "C:IJKSETT" AS #4 
1160 OPEN "C:KYOUKAI" AS 15 
1170 OPEN "C: KAJYUU" AS #6 
1180 OPEN "C:UVDATA" AS '10 
1190 OPEN "C:STRDATA" AS #11 
1200 OPEN "C:MAINSTR" AS #12 
1220 FIELD 12 ，20 AS A2$ 
1230 FIELD 13 ，14 AS A3$ 
1240 FIELD #4 ，16 AS A4$ 
1250 FIELD 15 ，12 AS A5$ 
1260 FIELD #6 ，20 AS A6$ 
1270 FIELD #10，16 AS AA$ 
1280 FIELD帯11，20AS AB$ 
1290 FIELD #12，20 AS AC$ 
1330 INPUT #l，DF$，NP，NM，NE，NB，NF，MB，N，Nl 
1340 CLOSE帯l
1380 LOCATE 19，7・PRINT "応力の計算中です!" 
1390 FOR L=1 TO NE <LOCATE 25，9 
1393 PRINT " 
1395 LOCATE 25，9 PRINT"残り ";NE-L;"です"











1550 GET #2，K 
1560 XK=CVD(MID$(A2$，5，8)) 
1570 YK=CVD(門ID$(A2$，13，8))





1630 GET '10，1 
1640 UI=CVD(MID$(AA$，1，8)) 
1650 VI=CVD(MID$(AA'，9，8)) 
1660 GET #10，J 
1670 UJ=CVD(MID$(AA$，1，8)) 
1680 VJ=CVD(MID$(AA$，9，8)) 
















1890 NEXT JB 








2010 D(1，1)=D1 D(1，2)=D2 D(1，3)=0 
2020 D(2，1)=D2 D(2，2)=D1 D(2，3)=0 
2030 D(3，1)=0 D(3，2)=0 D(3，3)=D3 
2070 EU(1)=UI EU(2)=VI 
2080 EU(3)=UJ EU(4)=VJ 




2130 FOR IE=l TO 3 
2140 w=O 
2150 FOR JE=l TO 6 
2160 W=W+B(IE ， JE)'EUI"~J 
2170 NEXT JE 
2180 BU(IE)=W 
2190 NEXT IE 
2200 FOR IE=l TO 3 
2210 ，=。
2220 FOR JE=l TO 3 
2之30 W=W+D(IE，JEJ本BU(JE)
22~0 NEXT JE 
2250 DRU(IEJ=W 
2260 NEXT 1E 
2300 日X=DBU(I) SY=DBU(2J ・TXY=DBVI3J
2320 THETA=.785398 
2330 IF SX SY THEN 2350 
2340 THETA=.5'ATNI2念TXY/(SX-SY)) 







2430 L8ET AB$=Z$ 




2490 L8ET ACS=Z$ 
2500 PUT帯12，L
2540 NEXT L 
2580 CJ，OSE 
2595 CHILD "CD B:"+DF$+"" 
2596 CHILD "COPY C ・掌.掌 B: " 
2610 CHILD "CD C:￥ CHILD "CD B:￥" 
2620 RUN "DPOUTl" END 
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